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Abstract of JP20030541 35 

PROBLEM TO BE SOLVED: To provide a write-once type optical recording medium excellent in long- 
term preservation reliability and regeneration durability, capable of selecting a recording/regeneration 
wavelength from a wide wavelength region and enabling high speed/high density recording, and a 
proper recording method at the time of adaptation of the write-once type optical recording medium to a 
multilayered optical recording medium. SOLUTION: The optical recording medium has a laminated 
recording layer containing a first sub-recording layer and a second sub-recording layer at least one by 
one. Both of the main component metal of the a first sub-recording layer and the main component 
metal of the second sub-recording layer have a melting point higher than 500 deg.C and, when both 
main component metals are mixed, they can form an alloy having a melting point higher than that of 
each of the main component metals. The main component metals contained in the respective sub- 
recording layers are diffused to be mixed by the irradiation with laser beam and a recording mark, of 
which the reflectivity is changed irreversibly, is formed by this mixing. 
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[ 0 0 4 5 J ft*. 8»<0fflSHfc£fei*fl*»® ltz$> 

fBntsimtomntztiXHi. mmmmfax-u. 

tzMzimmt: w.<thmti<hh. la>u mm 

mmsmmz\vm?kb%h. tt:. nxm 
mJB*®t&&wtgwme.ii^x. -r^xn^i 

^toiz&wAXYyTVi&mizmw-th-jmtfb 

h<o-c. mx'hi. fcfc. ®s&vuzxh7T : Jb 

tttt£iUtt-*4>'Ctt*:<. mtimiM¥9-7 176 
•^?8tlSS25ht J: o t:. K»v-:?JB:t&9SiJ«l 

^a^t/^A^^s/w^jiji: ixmi. 

[0046] ClittcWtW^t-fflv^SfliflESfflieilil 

w -tow*. mimmzmih<mtfi%\\ tt^ 
h. &tz, §w>vi>AAh5?-i;zmmzmm?& ! m 
x. mmim&mu. mn&mmz&ixai. 



Memo p *><o^ < 1 1 1 * * . neflweiu k 

10047 J £Jf ftfSISi&frT'te. U-if-t'-AAW 

mmz&->i><wizmmm<Lx. £aa**A 
<?&mb?hzbmz. &mm~b 

$m&t>8%?>zbiztc&. &iimm$Mmmi§ 
x-hh^z^ %im®zb \,z%m>vvxx y7t : j 
mmzm-rizbizx'). zmizm&masj&co 

[0048] mimimm>t>%i$zmx'ii 
imwx x h7Tis<offlWtf%®mz?F%x-bt>t: 

fe(v?-i>&<o(mt:3iSit&izmi,. t^xomm 

IZtiWXiZSfrWXXhyy-itZm-bl. 

am r t tciEUfflb— e- wnv- * m&zvm 
■tbb^omzmmtfmx'Zh. ztz. mm 
m<ommwztt%immmtf i &tEt&®sMt. 
m&wxx h 7Tisiit<r)tt%ttm$sm iznm t 
totE^u, fra«iieaifc:ie«t-&i8wii2»ffl 

0. ffi3!Hl^iE»lfe«tlXSiIge«JliE»JB<o^-fh.fcfe 
[ 0 04 9 ] i2lifflU-f-t'-AOX*;U4f- 

mm ic ti v vc i^iffl w— 1- - ^ pi- k 
u #iE»irk(ctefjifflu-f-t*-A»gwR!f 

[0050]^. vsmtum-v-mizm&m 

DVD-Rcoj:3=2rjii^OjlSE*ftt. feiiv-^SC 
tf*!mZ:W£ (SifeA-7-klsiSS) iX-fSbZixb. 

-U. DVD-R\N<r)£l%*-f<-74 h*«T^S 

fflP-if-f-A<0A-7-Ji. ffl^/^-tefflS-fi^ 
7-T*0, W4^*7-J:0tS^. fflfeaiiai^K: 

[0051] mtimmwxu, -t-xm^yv e 
sm<oimm<ommmmmtx't>bz b#n* i 

SUHmt: R K b Ls WT<DKm£ R H bUzbZ. 
2/3^R ll/ /R M S3/2 
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x-hhztmt n\ mmmmmmmmzx 
mixmmmax v/$tz\tm® mm z t c J: 

Bj1£SSfflLfc£Ja,tfa»j«ftT'li, R N /R M A<±f23eH 
t J: 3 tcRHt^S-Jiii Sit *<S^C T'S h . 
100 5 2 J gUBftKftjKftC&ivc . te<0SE#*B<OlE 

tt. JSf$tfft*l<tt3~l 5nnu J:«5»*L<te3~ 

i onm-cfc&. mt&it. sssmmza^x+ttzs. 

*a>ft*wfi< muftwmwkomii/ 

i o o 5 3 } t z bx\ tmm<r>msAm^m^ii 
o-cRe. mmizti^xRiti. immvmmt 
%mmzx^xA t . smmzt3^xA A ti. mm<o 
: mmiittimzti^xT t , mimzawxT* tt 

SU R B + A B + T B = R A + A A + T A = 1 

e/Bitcfflv** u— f-h'-A^aii-fsiefjif 

KtJj:^R3t$* { ^^Stt&*^T'*S. MSB 
UfcJt dfc. jKEfttttttiHish to Low^-fr (R„>R 

[ 0 0 5 4 J A 1 3L58.ft®t S b±j£4»B fc **?&tt 

ie8UBie#iJSt±. ma to Low^r (r„>r a ) ttt 

[0055J td^f, T,%T,4oR l >R,t»4» 
WE*lfr6A,<A 4 fcfc*. t£*>*>> EH-7- 
^ORIR***, *E»»<0flR)R$ J: •)<»»<£*. Lit 

*ie$iSiicojaje«to^<^&. tm-?-?<r> 
?*3i%.wi&smmx-\t. \y— r-t'-/>m*ftziz 
fav-?orajK*<ig; -im*-90>& 
ftrarawtu mm&^m^tbztmh. zh 
izttt^mx-m^hm^mimt. buisl/cJ: ? tcie 
$k-?—7<?)mw<?)&£%.iii)*&\,\ *<7)tat>mim® 

iWMX-li.* T B ^T A *>-9R B >R A t LfcftM=A,< 

I 00 5 6 ] ^®3tiefijK«:tCi5V%tT B ^T A t^|,^ 

£f*WKJiT B /T ( A< 
5/6£T B /T A £6/5 



[0057]-*, j&a£ftVaEft/B£i=filvtt u 

*zizmt& i'-f~t'-j»<r)mt> i &&m*x-& 

<-T4fc*>t:. £OWIEftB<iJ*3 2 5 
*><*)RWftli. ffiSWSa«Jg ic J: •? T «Srt 6 ^rt . £*> 

x. u— <r-v-j>*.mmbn.x. znmmm® 
mtmizimuitzmtvatmiz tmt l^. 

[0058J 

•fyr/iMo. i o i 

[0059] s«c2t<i. waaowci 

$4 0nm) SrRBfoSJBLfcESl 2 0bib. lf$0. 6mn> 
^•J^-7K*-hJrfflv^. ,IW2S«:2tCfco-C. ^ 
;U-^ieii*^twfcft6ieSJ h- 7 •/ 9 1 y f-li 0 . 7 4 
mbT*J>&. w<0«(*2±tC. ArSMBSW'KfcVvC.* 
/t-/^ffifcJ:9iBl»l8#ffl3 1 . 8llf5«IJi4, $2 
i*m*W13 2fcJ:tXb •yT3-M6Sri^«aT'^fKL 

[0060]3ll§3mfWa31tt, l5$80niDi:L. ffl 
fi£JiZ nS-SiOj (ZnS:8 0^%. S i O t : 
2 0*^%) tUc. 

[0061]«®ie»^4«21«|j§fcL. ^lism 

S3 lroa^. 

Slieil®4 1 : Ji$ 1 OnncOSb®. 

SU!e#J®4 2 : J?$ 1 OnoKOA 1 9B fc r 2 (8mt) 

t Uc. Z<nWm&l®Mzii^X. JR^f-JtSb/A 1 

[006 2] ^2^m«5i§3 2»i. J|[$5 0nBtL. Z 
nS • S i O t ^-y y,h (ZnS : 8 0*^%. S i 
Oi : 2 0^;U%) fcffl^TArMBSVC AM 

[0063] h /r3-hJg6li. SlTl-tSS-fbeUg^A 
try 3- h tJ: OfiWfitt. 5g^«SS3li«cJ: <omtlX® 



( 

[00 64] yyrMo. 102 

«®ie*j®4 mz . v>r>wto. 1 0 1 tPitetcur 

ffflilfc. 8l»ffi«JB4ii2JBMiil:U jfSlMlgftfl 
3 1181*^. 

Slie»J§4 1 : J?8 7nnOA l, e Cr, (Ktf 1 Jt) Jf . 
01121*^4 2 :fiE813nia0)SbJI s . 

Ul. 01T'fcl>. 

[006 5] aK-»yy;UNo. 103 
HfflBM4 £&ft . tf>7VWb. 1 0 1 fcPWfcl/C 

31H*6-. 

WS3MA 1 : 1 On«tf>Tejg. 

H<l§e»JB4 2 : Jf ? 1 OnuKOA 1 99 C r t (K^Jt) 

B, 

[00 66] Jt@-t>7Vt-No. 104 

hoeimm . -tyr/uNo. 1 0 it 

fWLfc. !BJSiEfi®4li2JBflHii:U jftlttSttfl 
31M»6. 

®lie«/B4 1 :«S10iHOGefl. 

Bffi!tU4 2 : l OnmWA 1 98 C r : (BFPit) 

B, 

fcUc. 

[ 0 0 6 7 ] mm 
[0068] sasaft 

U-1fifcJ|: 6 3 4nm. 
fflOVNA : 0. 6. 
tSSLffi: 14m/s. 
W*/<7-: 0. 9 n« 

[0069] U— f- t'- A^HMC J: *) , ft* 
81. 8 7 « aW7- ? t X^-X tfrbZh m-fi-t 

T, -lOiSI!"?— ??i]?)CNR (carrier tx> noise rat 
io) &H£L£. fr9->'7VI/£8 0 , C. 80%R 
HOeffl€SfflC5 0^ia«^*ftfi1j5«^V\ * 
«ttfc C N R Lfc. ®mc N R t flt#tt0>C N R 

[0070] 
[81 1 
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thy** CNH(dB) 



No. 


Wffl 


50W 


101 


61.1 


61.0 


102 


B2J 


62.2 


103(ittQ 


58.5 


63.0 


104(lfctt) 


60.6 


64.6 



[0071 ]3SlfcfcV>T, ^yr/Wte. 101. No. 1 

0 2tt. «#tttWcJ:»)CNRI4**LTV^. t 

I/O*. RffK«<OimKl3V^T4r-tyr/K!0 

[0072] ifc. JhEfrfrJ'TVWcttU JUEEft? 

/UiSrlHllK8-t*-=5:* { 4>. E«-7-^J((caj*)3*Oiau 
-ir-e-A* 14MSHBtUfc*. CNRMftgLfc. 
£<0$£t, -tVTVHto. 1 0 1 . No. 1 0 2t'liCNR 

MmmMtmm'hhztffbfrh. m 

V>7)Wo. 1 0 3. No. 1 04YliCNRA*#fcLfc. 
[0073] ft aaw y7;Wfc>. 1 0 3Tli, 12 
USB. jffl^ttRMatftfcSWb^JlfeftfcOT. * 
EftffCtttt • S^^tSt^fc. 
fctfci ttRlfyr/mo. 1 0 4T 

4fc. *bR^y7/UNo. 1 0 3T (±-*«SI 
i«llS-Te*»<bfl)j«tTfcO. Teli«A4 , 4 50X: 

[0074]tLh*"5>. Sb±*#*fcAl±«#JBk 
T* 6 ti<t>frh. Clfltc^L. Al±^-»lfc N T 

W«W3W^S3rci*SrV^fc*«i>*»*. A 

1 tTe. feJ:!/. A 1 fcGeTli. *&Mkkifm. 
ZtlKWzihtZLhlxh. A I fcGetli£BtS£!Hj 
(«fi^i4 24'C) S:JBttLd5ffl^*>*T-»i. * 

Jt, A I tTetli, 48c£%£JIfl:&«rC**A.1 2 
Te 3 S:^L-j&ffl^-&i5-t*-T'*2.^ s SiSTT'CO 
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[ 0 0 7 5 3 *y7Mk>. 101. No. 102. Jt 
®?y7Mo. 1 0 3»iHigh to LoutfM TX'hntztiK 
JttW-fTVMto. 1 04ttLow to High?47T*>->£. 

[oo76j imm>m.z j bmhtz#>^ x?*y 

**7^5rS*2fc L. CO±JC. WTMo. 1 0 1 1 
™cLtlBl»l8«c»B3 1 . OflEttfl4. SS2ISH! 
<WS3 25:Jgj£LT. mmy?frb Uz. SUiffg 
<WS3 1 fcJttf82ffifBfWB3 2«f fl-eft/IS 2 0n« 
fcL. Slli2l3l4li. SblO/fSSrlOOnnifcU 
A IjgCrjKoJi?*: 1 OOnmfc Uc. 

[00771 z<wfrttmyyn>* 5 o oxx 5#fa«& 

ftHJrfcfrofc. *«0tS*. SM!Vffl|iriiSb<Otr-:?iA 
*St LTi-*3rA»ofcA 1 S bo ( 1 1 1 ) ffifcipt^- 

^^•^ytr-^t^roT^Jt. -rotas*^. sb± 
js^iit a i ±jfcttii: m®tfzm®&m4 x- «. 

[ o o 7 8 ] ^rfe . iswittwr vriucw lhjk 5 0 
o\:?54HasaM*fT->fc#. xftBffagKXfta 

SLktLUfr-ifc. ZOX&Rfrh, SbfcAi fctffi^S 
*lfctt©tt. S b±j£ttl t A 1 ±*#li A<«1 Sfi 
fcflWJt 0 t«W(c3S&Sri t . 

[00791 SBfcH2 
RmMts .ktfRJtflfc: «t (UK 

[0080] VyTMo. 2 01 
H2 tti**UiSft>6Bt 2 BNtfM 3 2 *5 «k tfRStl 5 $• 

[0081] S«c2»C«. <*VTNk>. 1 0 1 tHtt 

[00821 SSll*1Efcl3 Hi. *3 6 0nil:L. IS 
l£liZnS-S i O, (ZnS : 80%**. S i 0 2 : 
2 0*Jl*> fcLfc. 

[0083] mmmmA \± 2mmmt u » 1 imt* 

13 108*>S». 

6ME»14 1 :J3$7ni«0A l 9 „Cr, 8. 
Slie»iB4 2 : ®Z 1 3nntf>Sbl. 

tUc. 

[0 084 3 b-/7a-bffl6\i. -fyyjwio.ioi 
tmizLxm&it:. 

[00853 -»yyyPNo. 202 
•fyT/Mlo. 2 0 1 £>8flieiil4 b V ■•/ Ta - hi 6 
fcOOfc:. JS2i*mfcl3 2£IS«tfcffi£i:L*:. 182 
, $E#132Ji. ©$5 0nn.tL. fflfigWZnS-Si 
0 ? (ZnS : 8 0*^%. S i 0 : : 2 0*^%) bl 
tz. 

[0086 3 •*ryrnno. 203 

•9-V7VUN0. 2 0 2*53* 2iff&ttl 3 2 i: 1- -y T a- b 
mtffXStz. K»M5ttt(t*:1lttfc Lfc. RJH15 



tt.**5 0mkL. fflj£JiAl 98 Cr 2 (i!§mt) t 
[0087]BfiL 

fit 0 . 4 wmfc IfctfcWilSMiH 1 fc fiftlc ITI2S* 
•?-?m%!tLlt:. &WT\ £##131*2 OOBSSfc 
UdI*^i£»mtim:LT&#ii8&£?TV>. fc# 

[0088] 
[152] 



R2 


No. 


CNR (dB) 




201 


M.9 61.9 


202 


55.1 55.1 


203 


56.8 66.8 



[00893 H2£fctvt. mmM4&%2®m 

13 2T'ffiHL^*>o^yr^No. 2 0 Hi, t£#tS 
[ 0 0 9 0 3 -t^y/Hto. 2 0 2H JtfNo. 2 0 3 Izftl 

mmitnmzixmi-7-^mm^.i. mats 
tzmzmsizwrt. 

[OO9l3 03(C^Sni. < t^t:. Rltl^iStt^« 

[00923 ttz, ±mm-?-7m&f$.w.:yy7 

;Wte.2 0 3(=OV^T. mi®5bh -/7?-b®6b 
&T-Tlz£9MmiM&. ?OD*/k£vfc:J:i)2tt2 

mmtxmtt:. z<omm®im®4iznL. 

tz. zmmx'ii, sbtMSitsiyp-tm^ 
9-ybh i m&mfptieimf-y < a i < 1 1 
i > E<Dtr-^ > wm&ztitz. iesg?T-iicfi 

8Ef*»T»iA'l t S b t coiE-&«j*<u— if- t'-A^lf 
tzJiV&i&ZtitzZbtfbfrZ. ttz. mmx-iiSb 
bA\btfmMUzm®tfM.t>titz. zn&Sk^h. Is 

-v-v-j>.mtt&t!Lx-\m®mmtfmziift<7)£to 
izbrz^x®®i. wiwzi&tf&tfzzbtfbfri. 

[0093] ±M&lv-?mBf&.l,tzU?&Vy? 
MznL. a3^J7BlWiSS[U— ^-h'-AS'lHIsgstL 

^cosstit/t&in&Titz. znzbfrh. mm<rm& 
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Zbtftofrh. 

[0094] tfz. ±%!.m-?-7mmf&.iw>T 

Mo. 203S\ U-if^4 3 2nai<03KT-<^^fPffli 
«6 5XT*->fc. U~f&g6 34nmT1i, * 

tesmvmmi 9%. %m$i7 o%x-h->tz. zom 

[0095J1MM1 

04t^tt»JS<O3tie»T-fA^^^7-^i£-, WTO* 

[00 9 6] #>Jfi-tf*-hfrt>%hffill 20m, 
BZO. 6mm«O^JS«c2 0±(C, A r#ffljSWT'*>< 
•x^i£(Cj:9Rj»15. ft2l*tg<*13 2. 

4tsxvmi mzm 3 i s-jb^esc u.-. 

[00 9 7]R9tlS5<i. /fSSOnmfcU ttfigliAg 

9e Pd,cu, (m^it) kUst. 

[00 98] ft2i#Eftl3 2li. JlSSOninfcU ffl 
j&iZ nS SiO,(ZnS:8 0^^%. S i O, : 
2 0*/P%) bltz. 

[0O9 9)fitJBf£«iJB4li2H8jii:L. miISm* 
®lieJi®4 1 :i53l4nntfOA! 98 Cr, (JFPJt) 

Wis 

Wmm4 2 : J?& 1 4ni«0SbJi. 

bin. z<rmm&m*izt$wx . nmtsb/Ai 

JiO. 54T'J>!>. 

[0100]ftli81B{WS3 1li, Jf$70nnfcU ffl 
jfcUZnS-SiO, (ZnS : 80*7U%, SiO, : 
2 0*;U%) tLfc. 

[ o i o i ] z wtvrfwM i rwmi 3 1 . 

tt£8 1 Onnu f-/»X# y hgl 0 OjunCOU— f- 
t'-AS:aiBiE»©4(»tt. fl@2 0mni(:t)y > :&- 
ttft£fftfRM <Ettv-*fcHt*a> mtSLlK. ft 

wc% wm®b*mm®i:£^x. mmmm 
^Ttmmft^tz. zmmzMmntz, m 

Se*i)0©$^r|fi|«wJ5»t6Sbfeii;A 1 0*H6£. 05 

tiXVmeiz*i\?tttt. 05fc<k.^06»i, ^-x 

5«, iefi{a«(cfc»tS7cs^> ®6ii*mmtz 
MihTmftmx'hh. 

[01 0 2] 05fcia6i:Olt«A^. U— tf-t'-A 
!3W£«fc *) S b fc A I t*<l3Jr%-Cig-&L^; 
A*6. iftia#G32 OOO- 1 87884^ 

nx-it . u-if- t-Amiz j: o . §5 1 olfiijJBfliiac 



6. 

[0i03]^HiLi 

WTo*wsT-07t^iiait^i5tie»T-(^^-ty 
m«iLt. dc^xr/Hi. ^s«s2o±tw. 

RWJB5. ftlT-?J§DL-l. tffl+IBJBTU ft 
2r-?«DL-2fcJ:tfStt2£WU U-lf-t'- 

e-AMMft^jtr. ftim*M3i. mewh 
1.42. mwmm3 2*z<r)m£.mh. 

[0104] £ftSfc2 0 fctt, StaSJ^fcJ: O^/l— 
7 (3i$4 0nffl) *^«»L.Jtagl20n. Ji$ 
1. lnn<0.1fy^-**-h^fflV^. i<03d*«*2 
OCtttvc. 9VK • riefi*^(c*jlt&feilh 
5»^K7ftt0. 3 ;O3d#S(*2 0± 

fc. Ar$»#tcM>TXK v *£tCj:>)T-*$D 

[0 105]R9fJB5tt. W3 5 0mfcU WlAg 
M Pd,Cu, (JSmt) fcLfc. 

[0106] ftlT-*JBDL-lC£tYt. ftism 
(W§3 1«J?$7 5nm. ft2»mftJI3 2ttJ?£ 9 Onm 
fcU ffl^*i^-fnt>ZnS-S i O, (ZnS: 80 

S i 0 2 : 20*6%) bit:. 4fc. 
MEOI4 1 :JIS4m»<DAI 98 Cr, (ftTft) ft. 
@lKli$4 2 : If? 6 nraCO S b® . 
tLfc. C«WBE»l+fca3^T, flFHtSb/A 1 
JiO. 82t-J»S. 

[0107] jgnjjWSTUi. x»M«fl:»B«xe 
wtcnE i%tft>%9mm£ x owtixBtfii 

tc. 5rfc. Z0>r/u-7/i?-yit. 3t^rS*2 0±o 

LOJ?Sli2 0juif*o^. 
[0 108]ft2r-^®DL-2(C*>V^, ftlSM 
»®3 1«l|[$4 5nB, ft2ISm(*®3 2Ji/i$6 5nD 
i:L. IMfcUvffliZnS-SiO, (ZnS: 80 
Si0 2 : 2 0t^%) bit:, it:. 

BJ!e#l®4 1 :Jf$3n»OAI 98 Crj (ft^Jt) ®. 
SlieS®4 2 : Ji$ 5niD(?5S big. 
t w»aiIE»Ji«p{wteV^T. SC^JtSb/A 1 
JiO. 91Tft4. 

[0109] &HT\ ft2r-^)iDL-2±(C, 

£ t )m.lXWk2iJ&S.lt:. «iWftcoa#2<oeS 
«9 0M»ir*-5A;. 
[ 0 1 1 0 ] If fi 
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[oi 1 1] m&n- 

Is— f : 4 0 5nn>. 
l^a^NA : 0. 85. 

: 1 -7£§9 (b'-y b%0. 1 Sub) . 
ie$il85SLK: 11. 4n/s, 
Wm&&: 6. 5m*;. 
|^N'V-:Sc3{:jirrfi, 
p&/<7-: 0. 5uW 

[0112) h 7fy'll riTd^MVU 
fc. iS***,. 2T<I#{i/^»l U 8Tf|-f<i 

[0113) ^^*S-^3t;^t. frfc. 

8U*a£tt8{) fc J: OifflJSLT r«#*>»*r ( o ) j 
ff/Tw (%) 

if. [mmwsm&c^t^ih. 

[0114] 
t&3) 



« 3 












(mW) 




w 


DL-1 


3.6 


10.7 4.2 


9.5 


DL-2 


7.0 


11.3 4.6 


9.3 



[oii5j^3 \,zm x o tc. ie»B5 (*te#iss) <o 
mmmT-ffsx-mmK . *it> 1 o%at 

£. Sr-^®ft{C. High to IwfjrX'b 

fcJ:9. VvfftOT-^lKfcVvtiS/'-y^tfl 0%W 

[01 1 6] S52^f'-^DL-2(^ sBUlM-h- 

©U:. l^MOSJ9*T B »i4 9%. K» 

f^iSJa^WSO^T-ftr)^. -tfr;b*>. .IOS52 

<or-^jaDL-2«i. jgs^tfieiitzj^Tiafc/ti' 
m&fm-tmtz. miof-^JBDL-itcwue 



Or-fMD L - 2 C 5 :^A[I**e» LfctMc i . 

iS. 82<of-:?lDL-2Wie$iS$ri§j§$tfT. 
SIIOt-^EDL- lKI/-ir-t-AfeSMLfc. 

o^siifscfc^-c. mi^r-^®<ofe»ssfc«t{/ 

i^*te*ix?ftl^T**Ci 4fc, SSI 

<ot-^idl- i (omm&xvtmmxxa-r 

t>. 382^T-:?/gDL-2^itfi(;:J:oT«fcA,fc- 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which has a postscript 

mold recording layer, and the approach of recording on this optical recording medium. 

[0002] 

[Description of the Prior Art] In recent years, the optical recording medium in which high density high- 
speed record is possible attracts attention. 

[0003] What applied organic coloring matter as a recording layer of current and a postscript mold optical 
recording medium has spread. However, although it is satisfactory, in order to perform high-speed 
record, record sensibility is inadequate [ organic coloring matter / low-speed record ]. Moreover, in 
order to raise recording density, when laser wavelength is shortened, the problem that the organic 
coloring matter which can be used being limited on each wavelength, and composition of the coloring 
matter in the wavelength below blue are difficult is by ****. 

[0004] The approach of changing a reflection factor by perforation record and record using the diffusion 
in a . cascade screen as a postscript mold optical recording medium using an inorganic material, and 
recording information etc. is proposed. 

[0005] The medium by which perforation record is performed usually has the record film which consists 
of low-melt point point metals (or alloy), such as Te and Bi. In the case of perforation record, melting of 
the record film is locally carried out to record film by irradiating a laser beam. The fused low-melt point 
point metal rises with surface tension, and, on the other hand, the field surrounded by the climax 
becomes depressed. This hollow field is used as a record mark. In such a perforation record medium, in 
order not to bar migration of molten metal, it is necessary to consider as the so-called Ayr sandwich 
structure. Therefore, a manufacturing cost becomes high, and also it is substantially impossible to secure 
a medium only for playbacks like CD (compact disk) or DVD (Digital Versatile Disk) and playback 
compatibility, and practicality is low. 

[0006] The record medium which, on the other hand, used the reflection factor change by the diffusion 
and mixing of a metal membrane which carried out the laminating does not have the need of taking 
complicated structure like the Ayr sandwich structure of using with a perforation mold, and attracts 
attention as a medium in which low-cost-izing is possible. 

[0007]. For example, the record approach of making the 1st metal membrane and 2nd metal membrane 
reacting to the record ingredient which carried out the laminating of the 1st metal membrane (Au, Ag) 
which shows a low-melt point point metal (In, Sn) and solid phase reaction, and the 2nd metal 
membrane which uses said low-melt point point metal as a principal component to JP,4-838,B by solid 
phase by irradiating a laser beam is indicated. When solid phase reaction progresses to it rapidly at 125 
degrees C when In is used for this official report as a low-melt point point metal, and Sn is used for it, 
the purport to which solid phase reaction progresses at about 180 degrees C is indicated. Thus, in order 
that a reaction may progress at low temperature comparatively, it is difficult to secure preservation 
dependability sufficient with this record ingredient. Moreover, the melting point of Au and Ag which are 
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used combining a low-melt point point metal is remarkably high compared with said reaction 
temperature. Therefore, since a diffusion rate becomes slow in the solid phase reaction in such a 
combination, it is unsuitable for high-speed record. 

[0008] The optical disk possessing the 1st recording layer which makes a principal component 
germanium, Te, Bi, Tl, Ti, and these with a small optical extinction coefficient, and the 2nd recording 
layer of the alloy which makes a principal component Te, Bi, Sn, Au, Sb, Ag, aluminum, In, and them 
with a bigger optical extinction coefficient than this is indicated by JP,6-32372,Y. In this optical disk, 
both recording layers carry out counter diffusion by optical exposure, and it changes to a monolayer. In 
the example of this official report, the 1st thin film (recording layer) is constituted from germanium, and 
the 2nd thin film (recording layer) consists of aluminum. 

[0009] It consists of two-layer [ of the 1st recording layer which the recording layer prepared in the 
substrate side of a record medium in the write-once mold optical recording medium, and the 2nd 
recording layer prepared on it ], and the optical recording medium which records using the phenomenon 
which the concentration of the element which constitutes the 1st recording layer by the exposure of a 
laser beam, and the concentration of the element which constitutes the 2nd recording layer reverse is 
indicated by JP,2000-187884,A. The element which constitutes the 1st recording layer is at least one 
sort of Sb, germanium, Bi, Te, Se, and Si, and the element which constitutes the 2nd recording layer is at 
least one sort of In, aluminum, and Ga. In the example of this official report, the 1st recording layer is 
constituted from germanium or its alloy, and the 2nd recording layer consists of aluminum or its alloy. 
Since counter diffusion advances rapidly by laser-beam exposure, the purport which the inversion of 
concentration produces is indicated by this official report. However, it is not thought in element 
distribution not being a bias and the stable mixed state in a laser-beam exposure part (record mark) in 
this way that sufficient preservation dependability is acquired. 

[0010] In JP,4-29135,B, the 1st layer which has high transmission to a laser beam, and a laser beam are 
absorbed, and it has in it the 1st layer of the above, and the 2nd layer which uses as a principal 
component the low-melt point point metal which builds an alloy easily, and the information record 
medium which the 1st layer and 2nd layer alloy by laser-beam exposure is indicated. The 1st layer 
consists of chalcogenide glass and the 2nd layer consists of low-melt point point metals, such as Te, Bi, 
Sb, and In. In the example of this official report, the 1st layer is constituted from Sb2Se3, and the 2nd 
layer consists of Bi2Te3 . 

[001 1] The optical information record member which has a layer (reflecting layer) with the high 
reflection factor which consists of alloys which contain in JP,2-235789,A the elements chosen from Au, 
aluminum, Ag, Pt, Pd, nickel, Cr, and Co and these elements, and a layer (an absorption layer or 
recording layer) with the low reflection factor which consists of chalcogenide (Te, Se, S) is indicated. In 
addition to chalcogenide, in the absorption layer or the recording layer, the purport which may make 
germanium, Sn, In, Sb, Pb, Cu, nickel, Pd, Co, Si, an oxide, a nitride, and carbide live together is 
indicated by this official report. The purport in which a reflecting layer configuration element forms a 
chalcogen ghost at the time of record is indicated by this official report. In the example of this official 
report, combination with the recording layer which consists of combination with the recording layer 
which consists of mixture of the reflecting layer, Te or this which consists of Au, and Te02, 
combination with the recording layer which consists of a reflecting layer which consists of aluminum, 
and Te, combination with the recording layer which consists of a reflecting layer which consists of NiCr, 
and Te, the reflecting layer and Sb layer that consists of Au, and a Te layer is used. In invention given 
[ this ] in an official report, since the melting point of the chalcogen ghost generated by the reaction of a 
reflecting layer and a recording layer becomes lower than the melting point of a reflecting layer (for 
example, the melting point of Au being 1083 degrees C the melting point of AuTe2 464 degrees C), the 
thermal stability of a record mark does not become high enough. 

[0012] In addition to this, the optical disk is indicated by JP,5-1271 1,A in the low-melt point point 
element in the 1st record film which consisted of the elements and low-melt point point elements of a 
high reflection factor, and the 1st record film, and the 2nd record film containing an element which 
produces an alloy. In the example 2 of this official report, the laminating of an aluminum-Bi (atomic 
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ratio 1:1) layer and the Sb-Se (atomic ratio 1:1) layer is carried out. In the operation at the time of the 
record in this optical disk, when Bi in an aluminum-Bi layer is spread in a Sb-Se layer side, aluminum 
deposits and a reflection factor improves by that part. 

[0013] No media shown in each above-mentioned proposal have resulted in utilization. It is thought that 
each above-mentioned medium has the room of an improvement about preservation dependability, 
playback endurance, and high-speed record. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a high speed and the 
postscript mold optical recording medium in which high density record is possible possible [ excelling in 
mothball dependability and playback endurance, and choosing record/playback wavelength from a large 
wavelength region ]. Moreover, this invention aims at offering the suitable record approach when 
applying such a postscript mold optical recording medium to a multilayer optical recording medium. 
[0015] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (1 1). 

(1) The 1st auxiliary recording layer which uses one sort of metals as a principal component, and the 
2nd auxiliary recording layer which uses metals other than said one sort of metals as a principal 
component It has the laminating recording layer included at least one layer, respectively. The basis 
metal of the 1st auxiliary recording layer, and the basis metal of the 2nd auxiliary recording layer Each 
melting point is 500 degrees C or more. The basis metal of the 1st auxiliary recording layer, and the 
basis metal of the 2nd auxiliary recording layer By an alloy with the melting point higher than each 
melting point being able to generate, and irradiating the laser beam for record at a laminating recording 
layer, when it mixes The optical recording medium with which the record mark from which the basis 
metal contained in each auxiliary recording layer was spread and mixed, and the reflection factor 
changed with these mixing irreversibly is formed. 

(2) The optical recording medium of the above (1) each of whose the 1st auxiliary recording layer and 
2nd auxiliary recording layer are a crystalline substance. 

(3) The above (1) whose principal component of the 2nd auxiliary recording layer the principal 
component of the 1st auxiliary recording layer is aluminum, and is Sb, or (2) optical recording media. 

(4) The optical recording medium of the above (3) whose atomic ratio Sb/aluminum is 1/3 in a 
laminating recording layer. [ 3-3 ] 

(5) One optical recording medium of above-mentioned (1) - (4) with the thermal stability of the 
reflection factor of a record mark higher than the thermal stability of the reflection factor of the field 
except a record mark. 

(6) One optical recording medium of above-mentioned (1) - (5) which at least one layer of an auxiliary 
recording layer fuses by the exposure of the laser beam for record. 

(7) One optical recording medium of above-mentioned (1) - (6) with which the inorganic protective 
layer which becomes the both sides of a laminating recording layer from an inorganic material exists. 

(8) at least - two-layer - a recording layer - a laminating - carrying out ~ having - others - a 
recording layer - letting it pass - irradiating - having - a laser beam -- record - /-- playback - 
carrying out — having — a recording layer — existing — a medium — it is — at least — one — a layer — a 
recording layer - said — a laminating - a recording layer - it is - the above - (— one --) - (-- seven — ) - 
- either — an optical recording medium . 

(9) The optical recording medium of the above (8) whose at least one layer in the recording layer which 
the laser beam used for record/playback of other recording layers penetrates is said laminating recording 
layer. 

(10) The optical recording approach which is the approach of recording on the above (8) or the optical 
recording medium of (9), faces recording the signal of specific mark length, and makes record pulse 
strategy the same in all recording layers, and controls the power of the laser beam for record the optimal 
for every recording layer. 

(1 1) The optical recording approach which is the approach of recording on the above (8) or the optical 
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recording medium of (9), faces recording the signal of specific mark length, and makes power of the 
laser beam for record the same in all recording layers, and controls the laser-beam irradiation time for 
record the optimal for every recording layer. 

[0016] In addition, the alternative which combines with said JP,2000- 187884, A the 1st recording layer 
which consists of Sb, and the 2nd recording layer which consists of aluminum is indicated. However, 
only alternative is indicated to the last by this official report, a medium is not actually produced in this 
combination and effectiveness is not necessarily checked. As the combination of the 1st recording layer 
which consists of germanium or its alloy, and the 2nd recording layer which consists of aluminum or its 
alloy is indicated as an example and this specification is shown in this official report as an example of a 
comparison, effectiveness of this invention is not realized in this combination. Moreover, although the 
purport which the inversion of concentration produces is indicated by it since counter diffusion advances 
rapidly by laser-beam exposure in this official report, as shown in this specification as an example, by 
the medium of this invention, the 1st auxiliary recording layer configuration element and the 2nd 
auxiliary recording layer configuration element are mostly mixed to homogeneity, and the inversion of 
concentration is not produced. 

[0017] By the way, the medium by which the above mentioned perforation record is performed to JP,5- 
159352,A is indicated. A medium given [ this ] in an official report has the record film of multilayer 
structure, and the alloy or intermetallic compound of melting temperature with each thin film mutually, 
more expensive than the ingredient which constitutes each thin film melting and when it mixes which 
constitutes record film generates it. By the record approach given [ this ] in an official report, after 
fusing said recording layer locally by the energy beam exposure for record and performing perforation 
record, the energy beam for preservation processing of low power level is irradiated throughout record 
film from the energy beam for record. By the exposure of this energy beam for preservation processing, 
since the record film whole region changes to a high-melting alloy or a high-melting intermetallic 
compound, the mothball nature of recording information is improved. 

[0018] A medium given in JP,5-159352,A is similar to the medium of this invention at the point which 
an alloy or an intermetallic compound with melting temperature higher than the ingredient with which 
each thin film which constitutes record film constitutes each thin film of each other when it mixes, 
melting and generates. However, as a medium given [ this ] in an official report is a perforation record 
medium and the perforation record medium was mentioned above, it is high cost, and practicality is low. 
Moreover, in the example of this official report, the combination of (1) Te (melting point mP=450 
degree C) film and Sn (mP=232 degree C), the combination of (2) Te film and Bi (mP=271 degree C) 
film, and the combination of (3) Te film and Zn (mP=419 degree C) film are used. Thus, if the melting 
point of each thin film is low, since diffusion by solid phase reaction will advance [ be / it / under / 
record film / setting ] and a refractory metal will be generated at the time of the preservation under hot 
environments, it will become unrecordable. 
[0019] 

[Embodiment of the Invention] The optical recording medium of this invention has a laminating 
recording layer containing the 1st auxiliary recording layer of at least one layer, and the 2nd auxiliary 
recording layer of at least one layer. The 1st auxiliary recording layer and 2nd auxiliary recording layer 
use as a principal component one sort of metals which are different from each other. If the laser beam 
for record is irradiated at this laminating recording layer, the basis metal contained in each auxiliary 
recording layer will be spread and mixed in an exposure field. Since the resultant produced by this 
mixing changes the reflection factor of an exposure field, this can be used as a record mark. Since said 
reflection factor change is irreversible, the medium of this invention can be used as an optical recording 
medium of a postscript mold. 

[0020] It explains centering on the medium which has the laminating recording layer which contains 
hereafter the auxiliary recording layer (following and aluminum principal component layer) which is the 
desirable mode of this invention, and which uses aluminum as a principal component, and at least one 
layer (following and Sb principal component layer) of auxiliary recording layers which use Sb as a 
principal component, respectively. 
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[0021] Even if said basis metal is in the condition of having been mixed, and it exists as an intermetallic 
compound during a record mark or it does not generate an intermetallic compound, it is thought that it 
exists as mixture in the condition that basis metals joined together at least. For example, in the case of 
the laminating recording layer which consists of an aluminum principal component layer and a Sb 
principal component layer, it is thought that AlSb which is an intermetallic compound is generating. 
However, crystal growth of an intermetallic compound like AlSb does not have to be carried out, and 
even if it is the crystalline substance (microcrystal condition) of extent undetectable [ with electron 
diffraction ], effectiveness of this invention is realized. 

[0022] It is the description that the thermal stability of the resultant under record mark becomes higher 
than the thermal stability in the condition that the laminating of the auxiliary recording layer was carried 
out before record, in this invention. When the laser beam for record of the power level [ the laminating 
recording layer in which the record mark is already formed ] which can form a record mark is irradiated, 
by the laminating recording layer, said mixing arises, a reflection factor changes and, specifically, on the 
other hand, the record mark already formed means that a reflection factor does not change with the laser- 
beam exposures for record. The melting point of 660 degrees C and Sb is 631 degrees C, its both are 
[ alone ] thermally stable fully, and, moreover, melting by laser-beam exposure is possible for the 
melting point of aluminum. Moreover, by the reaction of Sb and aluminum, the melting point is fully 
higher than each simple substance, and the stable intermetallic compound AlSb (melting point: 1060 
degrees C) from which the crystal structure does not change at low temperature and an elevated 
temperature can generate. In this invention, when the basis metals contained in each auxiliary recording 
layer are mixed in this way, an alloy (preferably intermetallic compound) with the melting point higher 
than the melting point of each basis metal can generate. 

[0023] Therefore, even if it saves the medium of this invention under hot environments after record, the 
record mark which consists of said resultant is hard to change and is stable [ a medium ]. In case the 
formed record mark is read, the laser beam for playback is irradiated. Although the power of the laser 
beam for playback is comparatively low, in the exposure field, the temperature of a laminating recording 
layer will go up about dozens of degrees C. Although a record mark will change with repeat playbacks 
especially by the low record mark of thermal stability, depending on playback, a record mark cannot 
change easily, and is excellent in the medium of this invention with playback at playback endurance. 
Moreover, by the medium of this invention, since the thermal stability of a record mark is high, the 
phenomenon (cross erasion) of erasing the record mark of an adjoining truck at the time of record does 
not arise substantially. Therefore, since a record track pitch can be narrowed, it is effective in high 
density record. 

[0024] On the other hand, at the point which heats the two-layer metal layer in which a presentation is 
different from each other in an instant, and diffuses it by the laser beam, even if the same, when the 
product generated by diffusion is non-equilibrium (for example, when a product has eutectic mixture 
and metastable structure), the change of state (for example, phase separation) to equilibrium arises by 
heating or prolonged preservation at a room temperature. Therefore, compared with a record mark [ in / 
in the record mark which consists of a product of non-equilibrium / this invention ], thermal stability 
becomes remarkably low, and playback endurance and preservation dependability worsen. 
[0025] Other elements may be added although the auxiliary recording layer may contain only the above- 
mentioned basis metal. The content of the basis metal in each auxiliary recording layer is more than 90 
atom % more preferably more than 80 atom %. If there are too few contents of the basis metal in an 
auxiliary recording layer, it will become difficult to form the high record mark of heat stability. 
[0026] It is desirable to form Sb principal component layer and aluminum principal component layer as 
a crystalline substance layer in this invention. If Sb principal component layer and aluminum principal 
component layer are formed as a crystalline substance layer, since a reflection factor will become high 
compared with the case where it is formed as an amorphous layer, the reflection factor of the field 
except a record mark can be made high, consequently a playback output can be made high. 
[0027] As for an auxiliary recording layer, it is desirable to form by vapor growth, such as a spatter and 
vacuum deposition, and forming especially by the spatter is desirable. When forming Sb principal 
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component layer by the spatter, if there are many Sb contents, it will be formed as a crystalline 
substance layer. On the other hand, if the element which checks crystallization of Sb is added to some 
extent above, Sb principal component layer will be easy to be formed as an amorphous layer. It is 
dependent on the class of elements other than Sb contained in Sb principal component layer, and its 
content whether Sb principal component layer serves as a crystalline substance or it becomes 
amorphous. In order to form Sb principal component layer as a crystalline substance layer, it is desirable 
to carry out Sb content to more than 80 atom % preferably, to carry out to more than 90 atom % more 
preferably, to carry out to more than 95 atom % still more preferably, and to consider as 100 atoms % 
most preferably. In addition, if a spatter is used, aluminum principal component layer can be formed as a 
crystalline substance layer. 

[0028] however, the case where it applies to the multilayer optical recording medium mentioned later 
even if it is the presentation in which it is formed as a crystalline substance layer and deals - like - case 
an auxiliary recording layer is as thin as about several nanometers or less in thickness ~ both Sb 
principal component layer and aluminum principal component layer - although - it may become 
microcrystal structure 

[0029] As an element added by aluminum principal component layer, Cr, Ti, nickel, etc. have at least 
one desirable sort of the metallic element which raises corrosion resistance. At least one sort of the 
element which belongs to each group of 13 (Illb), 14 (IVb), 15 (Vb), and 16 (VIb) as an element added 
by Sb principal component layer on the other hand is desirable. However, as mentioned above, as for Sb 
principal component layer, it is most desirable to consist of only Sb(s). 

[0030] Although it is desirable that aluminum principal component layer and Sb principal component 
layer have touched into a laminating recording layer, the mediation layer which uses other elements as a 
principal component may exist among these layers. At least one sort of said element used as an alloying 
element in aluminum principal component layer or Sb principal component layer as an element besides 
the above is mentioned. Moreover, the mediation layer may consist of compounds in within the limits 
whose melting point is 500-1000 degrees C. 5nm or less of thickness of the above-mentioned mediation 
layer is 3nm or less more preferably. When a mediation layer is too thick, mixing with aluminum and Sb 
may be barred. 

[0031] The melting point of a basis metal is made into 500 degrees C or more in every auxiliary 
recording layer. If the auxiliary recording layer containing a basis metal with the low melting point 
exists, since diffusion by solid phase reaction will advance at the time of playback and the preservation 
under hot environments, playback endurance and preservation dependability worsen. 
[0032] Also in the temperature of under the melting point of each auxiliary recording layer which 
constitutes this, diffusion is produced according to solid phase reaction, and a laminating recording layer 
can change a reflection factor. For example, in the combination of aluminum principal component layer 
and Sb principal component layer, solid phase reaction sufficient at the temperature of 400 degrees C or 
more and under the melting point can be produced. However, since it is desirable that a diffusion rate 
uses diffusion by the quick liquid phase reaction in order to record at high speed, when the laser beam 
for record is irradiated, it is desirable that at least one side of an auxiliary recording layer fuses, and it is 
more desirable that all auxiliary recording layers fuse. In that case, in order to make record sensibility 
high, it is desirable for the melting point of a basis metal to be [ in / preferably / on at least one layer of 
an auxiliary recording layer and / all auxiliary recording layers ] 1000 degrees C or less. In addition, as 
described above, since aluminum and Sb have the near melting point, it is easy to carry out melting of 
both the layers to coincidence. 

[0033] Moreover, when advancing the reaction at the time of record at the temperature of under the 
melting point of each basis metal (i.e., when you make it spread according to solid phase reaction), it is 
desirable that the melting point of the basis metal of each auxiliary recording layer is mutually near, and, 
specifically, it is desirable that the melting point of the basis metal of each auxiliary recording layer is 
settled within temperature with a temperature region of with a width of face of 200 degrees C or less, 
especially a width of face of 100 degrees C or less. If the melting point of each basis metal is near, since 
all auxiliary recording layers can be changed into an activity condition, diffusion advances at a 
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comparatively quick rate. As described above, aluminum and Sb have the fully near melting point. 
[0034] As for especially laminating record layer thickness, i.e., the sum total thickness of all auxiliary 
recording layers, it is desirable that it is 3-30nm 3-50nm. If a laminating recording layer is too thin, it 
will become difficult to secure sufficient reflection factor difference before and after record. On the 
other hand, if a laminating recording layer is too thick, since the heat capacity of a laminating recording 
layer will become large, record sensibility worsens. 

[0035] As for especially the thickness of each auxiliary recording layer, it is desirable that it is 2-30nm 
l-30nm. If an auxiliary recording layer is too thin, it will become difficult to secure sufficient reflection 
factor difference before and after record. On the other hand, if an auxiliary recording layer is too thick, 
since the overall thickness of a laminating recording layer will become large too much, the heat capacity 
of a laminating recording layer will become large, and record sensibility will become low. Thermal 
stability should just determine the thickness of each auxiliary recording layer suitably that the large 
record mark of a reflection factor difference is formed highly. For example, since Sb is considered that 
the intermetallic compound combined by aluminum andl:l generates when combining aluminum 
principal component layer and Sb principal component layer, it is desirable to set up the thickness of 
each auxiliary recording layer so that the ratio (atomic ratio) of aluminum and Sb in a laminating 
recording layer may not separate greatly from 1:1. 

[0036] As for atomic ratio Sb/aluminum, in the laminating recording layer which consists of an 
aluminum principal component layer and a Sb principal component layer, it is desirable 1/3, and that it 
is especially 2 / 5 - 5/2. [ 3-3 ] Even if this atomic ratio is too small and it is too large, it is fully hard 
coming to generate the mixture into which a reflection factor is reduced, and the reflection factor 
difference in record order does not become large enough, consequently CNR (carrier to noise ratio) high 
enough is not obtained. Therefore, it is desirable to set up the ratio of the thickness of aluminum 
principal component layer and the thickness of Sb principal component layer so that Sb/aluminum may 
become above-mentioned within the limits. 

[0037] In the laminating recording layer containing aluminum principal component layer and Sb 
principal component layer, it may see from a laser-beam incidence side, and the layer of a near side may 
be aluminum principal component layer, or may be Sb principal component layer. Since it is convenient 
to record and playback even if it is which [ these ] case in this invention, the degree of freedom of a 
design is high. A high reflection factor becomes is easy to obtain the layer of a near side at aluminum 
principal component layer, then the non-Records Department. On the other hand, it becomes easy to 
make high Sb principal component layer, then record sensibility for the layer of a near side. 
[0038] Since the optical property before and behind record changes from blue in the large wavelength 
region to red, the laminating recording layer in this invention can choose the wavelength of the laser 
beam for record/playback from a large wavelength region. 

[0039] Although the laminating recording layer in this invention is thermally stable, it cannot fully say it 
as stability to the gas of a steam or others. Therefore, it is desirable to consider as the structure whose 
laminating recording layer was pinched by the inorganic protective layer of a pair by the medium of this 
invention. An inorganic protective layer consists of an inorganic material. As this inorganic material, 
various dielectrics, such as an oxide, a sulfide, a nitride, a fluoride, carbide, and such mixture, are 
desirable. By preparing the inorganic protective layer which consists of a dielectric, and using optical 
cross protection, it is also possible to enlarge the reflection factor difference in record order. What is 
necessary is just to determine the component and thickness of an inorganic protective layer suitably 
according to an optical design and thermal design of a medium. 

[0040] Moreover, by the medium of this invention, it sees from the laser-beam incidence side for record, 
and it is more desirable than a laminating recording layer to prepare a reflecting layer in the back. It 
becomes possible to be able to enlarge the reflection factor difference in record order, and to make 
record sensibility high by using the return light from a reflecting layer. What is necessary is for a 
reflecting layer just to consist of metal (for semimetal to be included) film, dielectric multilayers, etc. 
What is necessary is just to determine the component and thickness of a reflecting layer suitably 
according to an optical design and thermal design of a medium. 
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[0041] Moreover, in order to protect a medium from external elements, such as dust and wear, the 
topcoat layer and rebound ace court layer which consist of resin, an inorganic material with a high 
degree of hardness, etc. may be prepared in one [ at least ] field of the medium of this invention. 
[0042] Since the reflection factor before record is low, before recording by the type (Low to High type) 
by which a reflection factor rises by record mark formation, a tracking servo signal and a focusing servo 
signal are small. Moreover, since the reflection factor in PURIPITTO is still lower, it is difficult to 
reproduce the signal which PURIPITTO holds. Therefore, as for the medium of this invention, it is 
desirable that it is the type (High to Low type) with which a reflection factor falls by record mark 
formation. When a laminating recording layer is constituted from an aluminum principal component 
layer and a Sb principal component layer in this invention, it is easy to set up the reflection factor of a 
record mark lower than the reflection factor of a non-record section. However, when applying this 
invention to the medium of a transparency mold, or the medium which does not need high reflection, 
you may be a Low to High type. If the optical cross protection by the dielectric layer is used even when 
aluminum principal component layer and Sb principal component layer are combined, it can consider as 
a Lowto High type. 

[0043] Next, the case where this invention is applied to a multilayer optical recording medium is 
explained. 

[0044] A multilayer optical recording medium is a medium by which the recording layer to which 
record/playback is performed by the laser beam in which two or more recording layers have the structure 
by which the laminating was carried out through the transparence middle class who has transparency to 
the laser beam for record/playback, and which is irradiated through other recording layers exists. In 
applying this invention to this multilayer optical recording medium, let at least one of the recording 
layers be said laminating recording layer. In addition, other recording layers may be recording layers of 
for example, a phase change mold, may be recording layers of the mold only for playbacks which 
consists of a reflecting layer which has PURIPITTO, and are not limited especially. 
[0045] Conventionally, the multilayer optical recording medium which carried out the laminating of two 
or more phase change mold recording layers is proposed. In a phase change mold recording layer, a 
crystalline substance recording layer is fused by laser-beam exposure, and an amorphous record mark is 
formed by quenching this. It is common to prepare the heat dissipation layer which consists of a metal 
near the recording layer, in order to quench a recording layer, and in order to make a cooling rate quick, 
it is necessary to thicken a heat dissipation layer. However, if a heat dissipation layer is thickened, since 
the light transmittance of a heat dissipation layer will become low, it becomes unsuitable at a multilayer 
optical recording medium. Moreover, in a multilayer optical recording medium equipped with a phase 
change mold recording layer, since it is necessary to control the record pulse strategy at the time of 
record the optimal for every recording layer, and to optimize a thermal design for every recording layer 
in order to make a jitter small by all recording layers, it is complicated. In addition, record pulse strategy 
means the power control pattern of the laser beam for record. Generally, in case it records on a phase 
change mold optical recording medium, for control of a record mark configuration, it irradiates as a 
pulse train which consists of two or more pulses, and the width of face of each pulse in a pulse train is 
strictly controlled in many cases as the laser beam for record is not continuously irradiated 
corresponding to the die length of a record mark, for example, it is indicated by JP,9-7176,A. Generally 
the concrete configuration of the division of timer pulse period in this case is called record pulse 
strategy. 

[0046] On the other hand, said laminating recording layer used by this invention can form a record mark 
only by carrying out melting of two or more metal layers in an instant, and does not need to take a 
cooling rate into consideration. Therefore, it is not necessary to prepare said heat dissipation layer. 
Moreover, a record power margin is large. Moreover, high-speed record is possible. Moreover, it is not 
necessary to control record pulse strategy strictly. Moreover, the degree of freedom about a thermal 
design is high. Therefore, said laminating recording layer is suitable for the multilayer optical recording 
medium, and the the best for the recording layer which the laser beam especially used for 
record/playback of other recording layers penetrates. Therefore, it is desirable to use at least one layer in 
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such a recording layer as said laminating recording layer. 

[0047] In a multilayer optical recording medium, it may consider as the design what [ whose ] is closer 
to a laser-beam incidence side front face makes a recording layer thin, and makes light transmittance 
high. In that case, heat capacity will differ from the rate of light absorption for every recording layer, 
therefore record sensibility will also differ. When each recording layer is a phase change mold recording 
layer, it is necessary to compensate the difference in the record sensibility in each class by controlling 
record pulse strategy strictly for every recording layer. 

[0048] On the other hand, since control of record pulse strategy is substantially unnecessary, if only the 
total amount of the energy of the laser beam for record is controlled, the difference in record sensibility 
can be compensated with the recording layer which consists of said laminating recording layer. 
Therefore, it faces recording the signal of specific mark length, and record pulse strategy is made the 
same in all recording layers, and the simple control approach of controlling the power of the laser beam 
for record the optimal for every recording layer can be used. Moreover, when a phase change mold 
recording layer exists, for example in two or more recording layers, in case it fixes to the thing 
corresponding to the phase change mold recording layer and record pulse strategy is recorded on said 
laminating recording layer, it can perform good record by corresponding by power control of the laser 
beam for record also in any of a phase change mold recording layer and said laminating recording layer. 
[0049] Moreover, in order to control the total amount of the energy of the laser beam for record, the duty 
ratio of the laser beam for record which carried out the division of timer pulse period may be controlled. 
That is, the approach of facing recording the signal of specific mark length, and making power of the 
laser beam for record the same in all recording layers, and controlling the laser-beam irradiation time for 
record the optimal for every recording layer may be used. 

[0050] In addition, especially the power of the laser beam for record during an adjoining record mark is 
not limited. Usually, the power of the laser beam for record during a record mark is dropped on the 
medium of a postscript mold like DVD-R to extent (comparable as playback power) in which tracking is 
possible. The power of the laser beam for record during the record mark which adjoins each other by the 
erasable medium in which over- writing like DVD-RW is possible on the other hand is the power 
equivalent to elimination power, and is higher than playback power. Which these power control patterns 
may be used to said laminating recording layer. 

[0051] In order to arrange the reinforcement of a servo signal or the signal by PURIPITTO by each 
recording layer in a multilayer optical recording medium, it is desirable that the reflection factor before 
record of each recording layer is almost the same. When the two-layer recording layer of arbitration is 
chosen, one reflection factor is specifically set to RM and the reflection factor of another side is set to 
RN, it is desirable that it is 2/3 <=RM/RN<=3/2. Adjustment of the permeability by thickness control is 
easy for said laminating recording layer, and it can control multiple echo conditions easily by preparing 
a dielectric layer and/or a reflecting layer in addition to said laminating recording layer. Therefore, in the 
multilayer optical recording medium which applied this invention, it can perform easily arranging a 
reflection factor so that RM/RN may serve as the above-mentioned range. 
[0052] In a multilayer optical recording medium, thickness is desirable and 3-15nm of laminating 
recording layers which the laser beam used for record/playback of other recording layers penetrates is 3- 
lOnm more preferably. If too thin, it will become difficult to secure sufficient reflection factor difference 
before and after record. On the other hand, if too thick, since light transmittance will become low, it has 
a bad influence on record/playback of a recording layer besides the above. 

[0053] By the way, it is Formula I after TB and record when [ before recording the rate of a light reflex 
of a recording layer, are referred to as RA after RB and record, before recording the rate of light 
absorption of a recording layer, are referred to as AA after AB and record, and ] TA, before recording 
the light transmittance of a recording layer. RB+AB+TB=RA+AA+TA=1 is materialized. In a 
multilayer optical recording medium, it is desirable that the permeability before and behind record is the 
same (TB**TA) mostly in the recording layer which the laser beam used for record/playback of other 
recording layers penetrates. It is before and after record and is because the reinforcement of the 
transmitted light differs depending on the record condition of that recording layer, so the record 
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sensibility and the reflection factor of a recording layer to which record/playback is performed by this 
transmitted light will be influenced if permeability differs. Moreover, as mentioned above, as for an 
optical recording medium, it is desirable that it is a High to Low type (RB>RA), and this is the same 
also in a multilayer optical recording medium. 

[0054] the design to which said laminating recording layer which has aluminum principal component 
layer and Sb principal component layer serves as a High to Low type (RB>RA) - setting - the 
permeability before and behind record - almost - being the same (TB**TA) - since it can do carrying 
out easily, it is suitable for a multilayer optical recording medium. 

[0055] By the way, when it is TB**TA and RB>RA, it becomes AB<AA from said formula I. That is, 
the absorption coefficient of a record mark becomes higher than the absorption coefficient of the non- 
Records Department. Therefore, the temperature of a record mark becomes higher than the temperature 
of the non-Records Department at the time of a laser-beam exposure. Therefore, in a recording layer 
with the low thermal stability of a record mark, the temperature of a record mark may become high at 
the time of a laser-beam exposure, consequently the reflection factor of a record mark may change, and 
a problem may arise in dependability. On the other hand, the laminating recording layer used by this 
invention has the high thermal stability of the reflection factor of a record mark, as described above. 
Therefore, in said laminating recording layer, even if it becomes writing as TB**TA and RB>RA with 
AB<AA, a problem is not produced in dependability. 

[0056] When considering as TB**TA in a multilayer optical recording medium, TB/TA should just 
specifically be within the limits of 5/6 <=TB/TA<=6/5. Even if TB/TA is too small and it is too large, 
the effect which it has on other record sensibility and reflection factors of a recording layer becomes 
large. In addition, TB and TA are controllable by optical cross protection. What is necessary is to 
prepare an inorganic protective layer (dielectric layer) before and after a laminating recording layer, and 
just to specifically control the optical property and thickness. 

[0057] The laminating recording layer which the laser beam used for record/playback of other recording 
layers does not penetrate on the other hand, i.e., the laminating recording layer which exists in the 
distance most from laser-beam plane of incidence, does not need to have high light transmittance. 
However, since this laminating recording layer has the lowest reinforcement of the laser beam which 
reaches there in [ all ] a recording layer, its record sensibility needs to be high. Therefore, in order to 
make heat capacity small, as for this laminating recording layer, it is desirable to carry out to 25nm or 
less in thickness. Moreover, since the reflected light from this laminating recording layer decreases by 
other recording layers, this laminating recording layer is desirable for a reflection factor being high. 
Therefore, it is desirable to see from a laser-beam plane-of-incidence side, and to prepare the above 
mentioned reflecting layer in the backside of this laminating recording layer. Moreover, if a reflecting 
layer is prepared, since the amount of the laser beam for record which returns to this laminating 
recording layer will increase, record sensibility can be raised seemingly. 
[0058] 

[Example] The optical recording disk sample of the structure shown in drawing 1 in the procedure not 
more than example 1 sample No. 101 was produced. 

[0059] The polycarbonate with a diameter [ of 120mm ] and a thickness of 0.6mm which carried out 
coincidence shaping of the groove (a depth of 40nm) with injection molding was used for the base 2. In 
this base 2, the record track pitch in a groove recording method is 0.74 micrometers. On this base 2, the 
1st dielectric layer 31, the laminating recording layer 4, the 2nd dielectric layer 32, and the topcoat layer 
6 were formed in this order by the spatter into Ar ambient atmosphere. 

[0060] The 1st dielectric layer 31 was made into 80nm in thickness, and made the presentation ZnS- 
Si02 (ZnS:80-mol %, SiO2:20 mol %). 

[0061] The laminating recording layer 4 was made into two-layer structure, and was used as Sb layer 
with an auxiliary recording layer 41 :thickness of lOnm and aluminum98Cr2 (atomic ratio) layer with an 
auxiliary recording layer 42: thickness of lOnm from the 1st dielectric layer 31 side. Atomic ratio 
Sb/aluminum is 0.54 in this laminating recording layer. In addition, this atomic ratio is the value 
computed from a consistency and the thickness of an auxiliary recording layer. 
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[0062] The 2nd dielectric layer 32 was made into 50nm in thickness, and was formed by the spatter in 

Ar ambient atmosphere using ZnS-Si02 target (ZnS:80-mol %, SiO2:20 mol %). 

[0063] With the spin coat, after spreading, the topcoat layer 6 hardened ultraviolet-rays hardening resin 

by UV irradiation, and formed it. The thickness of the topcoat layer 6 after hardening was 5 

micrometers. 

[0064] Except for the sample No.102 laminating recording layer 4, it produced like sample No.101. The 
laminating recording layer 4 was made into two-layer structure, and was used as aluminum98Cr2 
(atomic ratio) layer with an auxiliary recording layer 41 : thickness of 7nm and Sb layer with an auxiliary 
recording layer 42:thickness of 13nm from the 1st dielectric layer 31 side. Atomic ratio Sb/aluminum is 
1.01 in this laminating recording layer. 

[0065] Except for the comparison sample No. 103 laminating recording layer 4, it produced like sample 
No.101. The laminating recording layer 4 was made into two-layer structure, and was used as Te layer 
with an auxiliary recording layer 41 :thickness of lOnm and aluminum98Cr2 (atomic ratio) layer with an 
auxiliary recording layer 42:thickness of lOnm from the 1st dielectric layer 31 side. 
[0066] Except for the comparison sample No. 104 laminating recording layer 4, it produced like sample 
No.101. The laminating recording layer 4 was made into two-layer structure, and was used as 
germanium layer with an auxiliary recording layer 41 :thickness of lOnm and aluminum98Cr2 (atomic 
ratio) layer with an auxiliary recording layer 42: thickness of lOnm from the 1st dielectric layer 31 side. 
[0067] About evaluation above-mentioned each sample, using optical disk evaluation equipment, 
incidence of the laser beam was carried out through the base 2, and characterization was performed. 
[0068] Measuring-condition laser wavelength: 634nm, numerical aperture NA:0.6, linear-velocity:14 
m/s, playback power:0.9mW[0069] By the exposure of a laser beam, the single signal which consists of 
a mark with a die length of 1.87 micrometers and a tooth space, respectively was recorded, and the 
record mark train which consists of the Records Department corresponding to a mark and the non- 
Records Department corresponding to a tooth space was formed. Subsequently, CNR (carrier to noise 
ratio) of this record mark train was measured, moreover, each sample — the constant temperature of 80 
degrees C and 80%RH — the retention test saved at a constant humidity chamber for 50 hours was 
performed, and CNR was measured after that. CNR and CNR after preservation are shown in Table 1 
the first stage. 
[0070] 
[Table 1] 

Si 

CNR (dB) 
No. ®n 50 iffflgg 

101 . 61.1 61.0 

102 62.2 62.2 
103(itR) 58.5 53.0 
104tffc&) 60.5 54.6 



[0071] In sample No.101 and No.102, in Table 1, CNR has not deteriorated by the retention test. 
Moreover, also when a reserve time was extended in 200 hours and same measurement was performed, 
CNR did not deteriorate. From this result, this invention sample is understood that preservation 
dependability is good. On the other hand, with the comparison sample, CNR has deteriorated by the 
retention test. Moreover, although change was not looked at with this invention sample by the amount of 
reflected lights when the amount of reflected lights of the Records Department of each sample and the 
non-Records Department was measured before and after the retention test, the amount of reflected lights 
of the Records Department changed with the comparison sample. With a comparison sample, since the 
condition of the Records Department changed, this result shows that CNR deteriorated. 
[0072] Moreover, CNR was measured after irradiating a direct-current laser beam with an output of 
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3mW for 1 minute at a record mark train, rotating a sample subsequently by measuring CNR after 
forming the above-mentioned record mark train to each above-mentioned sample. In this case, 
degradation of CNR was not seen by sample No.101 and No.102. From this result, this invention sample 
is understood that playback endurance is good. On the other hand, CNR deteriorated in comparison 
sample No. 1 03 and No. 1 04. 

[0073] At this time, by comparison sample No. 103, since change was regarded also as the Records 
Department and the non-Records Department by the amount of reflected lights, while diffusion and 
mixing arise at the non-Records Department, it turns out that the condition of the Records Department 
changed. On the other hand, change was looked at in comparison sample No. 104 by only the amount of 
reflected lights of the Records Department. That is, with both the comparison sample, it turns out that 
the condition of the Records Department changed. Moreover, by comparison sample No. 103, one 
auxiliary recording layer is constituted from Te, and since the melting point of Te is comparatively as 
low as 450 degrees C, it is considered that diffusion and mixing advanced also at the non-Records 
Department. 

[0074] As mentioned above, only when Sb principal component layer and aluminum principal 
component layer are used as an auxiliary recording layer, it turns out that the Records Department is 
thermally stable. On the other hand, when aluminum principal component layer and the layer which uses 
Te and germanium as a principal component are combined, it turns out that the Records Department is 
not thermally stable. This is considered because stable association is not formed in aluminum, Te, and 
aluminum and germanium, aluminum and germanium are the combination which can form eutectic 
mixture (424 degrees C of eutectic points). Moreover, since aluminum and Te are the combination 
which can form aluminum2Te3 which is metastable metallic compounds, they are considered that phase 
separation or a structural change arises by the preservation under an elevated temperature, or prolonged 
preservation at a room temperature. 

[0075] In addition, although sample No.101, No.102, and comparison sample No. 103 were High to Low 
types, comparison sample No. 104 were a Low to High type. 

[0076] In order to analyze the condition of the Records Department, slide glass was used as the base 2, 
and the 1st dielectric layer 31, the laminating recording layer 4, and the 2nd dielectric layer 32 were 
formed like sample No.101 on this, and it considered as the sample for analysis. The 1st dielectric layer 
31 and the 2nd dielectric layer 32 were made into 20nm in thickness, respectively, and the laminating 
recording layer 4 set thickness of Sb layer to lOOnm, and they set aluminum98Cr two-layer thickness to 
lOOnm. 

[0077] This sample for analysis was heat-treated for 5 minutes at 500 degrees C, and it analyzed 
according to the thin film X diffraction before and after this heat treatment. Consequently, although the 
peak of Sb and the peak of aluminum were seen before heat treatment, before heat treatment, the peak 
which shows the field (1 1 1) of AlSb which did not exist had turned into the Maine peak after heat 
treatment. It turns out that diffusion arises from this result with heating in the laminating recording layer 
4 which carried out the laminating of Sb principal component layer and the aluminum principal 
component layer, and AlSb which is a stable intermetallic compound is formed. 
[0078] In addition, change was not looked at by the X-ray diffraction pattern although heat treatment 
was again performed for 5 minutes at 500 degrees C to the sample after heat treatment. This result 
shows that the condition that Sb and aluminum were mixed is stability more nearly thermally than the 
condition that the laminating of Sb principal component layer and the aluminum principal component 
layer was carried out. 

[0079] The effectiveness by example 2 dielectric layer and the reflecting layer was investigated. 
[0080] The sample of structure which excluded the 2nd dielectric layer 32 and a reflecting layer 5 from 
the structure shown in sample No.201 drawing 2 was produced in the following procedures. 
[0081] The same thing as sample No.101 was used for the base 2. 

[0082] The 1st dielectric layer 31 was made into 60nm in thickness, and made the presentation ZnS- 
Si02 (ZnS:80-mol %, SiO2:20 mol %). 

[0083] The laminating recording layer 4 was made into two-layer structure, and was used as 
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aluminum98Cr2 (atomic ratio) layer with an auxiliary recording layer 41:thickness of 7nm and Sb layer 
with an auxiliary recording layer 42: thickness of 13nm from the 1st dielectric layer 31 side. 
[0084] The topcoat layer 6 was formed like sample No. 101. 

[0085] It considered as the structure which formed the 2nd dielectric layer 32 between the laminating 
recording layer 4 of sample No.202 sample No.201, and the topcoat layer 6. The 2nd dielectric layer 32 
was made into 50nm in thickness, and made the presentation ZnS-Si02 (ZnS:80-mol %, SiO2:20 mol 
%). 

[0086] It considered as the structure which formed the reflecting layer 5 between the 2nd dielectric layer 
32 of sample No.203 sample No.202, and the topcoat layer 6. The reflecting layer 5 carried out to 50nm 
in thickness, and set the presentation to aluminum98Cr2 (atomic ratio). 

[0087] evaluation » to the sample of these, each of marks and tooth spaces was set to 0.4 micrometers, 
and also the record mark train was formed like the example 1. Subsequently, the reserve time was made 
into 200 hours, and also the retention test was performed like the example 1, and preservation 
dependability was evaluated. CNR and CNR after preservation are shown in Table 2 the first stage. 
[0088] 
[Table 2] 

m 2 



No. 


CNR(dB) 




200B#f?8& 


201 


54.9 


51.9 


202 


55.1 


55.1 


203 


55.8 


55.8 



[0089] In Table 2, as for sample No.201 which did not protect the laminating recording layer 4 by the 

2nd dielectric layer 32, CNR has deteriorated by the retention test. By considering as the structure whose 

laminating recording layer was pinched by the dielectric layer from this result shows that degradation of 

the laminating recording layer under a high-humidity condition is suppressed. 

[0090] The record mark train was formed like the example 1 to sample No.202 and No.203, and the 

relation between the amount of reflected lights of the Records Department and the non-Records 

Department and record power was investigated. A result is shown in drawing 3 . 

[0091] As shown in drawing 3 , when a reflecting layer is prepared, by using return light shows that a 

reflection factor difference (regenerative-signal output) with the Records Department becomes large the 

Records Department and an end. Moreover, if a reflecting layer is prepared, even when record power is 

small, it turns out that a big reflection factor difference is acquired. 

[0092] Moreover, about sample No.203 inwhich the above-mentioned record mark train was formed, 
after exfoliating a reflecting layer 5 and the topcoat layer 6 on a tape, the base 2 was dissolved with 
chloroform and it removed. The observation and electron diffraction by the transmission electron 
microscope were performed to the laminating recording layer 4 of this condition. Consequently, at the 
non-Records Department, the diffraction pattern which shows Sb crystal phase, and the diffraction 
pattern (peak of aluminum (111) side) which shows aluminum crystal phase were observed. On the other 
hand, these diffraction patterns were not observed at the Records Department. This result shows that the 
mixture of aluminum and Sb was generated by the laser-beam exposure at the Records Department. 
Moreover, the trace which Sb and aluminum fused was seen at the Records Department. This result 
shows that the laminating recording layer fused covering the whole thickness direction by the laser- 
beam exposure part, and melting diffusion arose. 

[0093] When the direct-current laser beam with an output of 7mW was irradiated once to each above- 
mentioned sample in which the above-mentioned record mark train was formed, although the amount of 
reflected lights of the Records Department did not change, the amount of reflected lights of the non- 
Records Department fell. This shows that the mixture of the Records Department is more nearly 
thermally [ than the laminating condition before record ] more stable. 
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[0094] Moreover, when sample No.203 injwhich the above-mentioned record mark train was formed 
were reproduced with optical disk evaluation equipment with a laser wavelength of 432nm, they were 
32% of reflection factors of the non-Records Department, and 65% of modulation factors. On the other 
hand, on the laser wavelength of 634nm, they were 19% of reflection factors of the non-Records 
Department, and 70% of modulation factors. This result shows that the medium of this invention can 
choose the wavelength of the laser beam for record/playback from a large wavelength region. 
[0095] The optical recording disk sample of the structure shown in example 3 drawing 4 was produced 
in the following procedures. 

[0096] Sequential formation of a reflecting layer 5, the 2nd dielectric layer 32, the laminating recording 
layer 4, and the 1st dielectric layer 31 was carried out by the spatter in Ar ambient atmosphere on the 
support base 20 with a diameter [ of 120mm ] which consists of a polycarbonate, and a thickness of 
0.6mm. 

[0097] The reflecting layer 5 carried out to 50nm in thickness, and set the presentation to Ag98PdlCul 
(atomic ratio). 

[0098] The 2nd dielectric layer 32 was made into 50nm in thickness, and made the presentation ZnS- 
Si02 (ZnS:80-mol %, SiO2:20 mol %). 

[0099] The laminating recording layer 4 was made into two-layer structure, and was used as 
aluminum98Cr2 (atomic ratio) layer with an auxiliary recording layer 41:thickness of 14nm and Sb layer 
with an auxiliary recording layer 42: thickness of 14nm from the 1st dielectric layer 31 side. Atomic ratio 
Sb/aluminum is 0.54 in this laminating recording layer. 

[0100] The 1st dielectric layer 31 was made into 70nm in thickness, and made the presentation ZnS- 
Si02 (ZnS:80-mol %, SiO2:20 mol %). 

[0101] From the 1st dielectric layer 31 side of this sample, the laser beam of the wavelength of 810nm 
and 100 micrometers of diameters of the beam spot was irradiated at the laminating recording layer 4, 
and the uniform record section (the same condition as a record mark) covering width of face of 20mm 
was formed. Subsequently, elemental analysis was performed with Auger electron spectroscopy about 
the record section and the non-record section, performing etching from the 1st dielectric layer 31 side. 
The distribution of Sb and aluminum in the laminating recording layer thickness direction acquired by 
this analysis is shown in drawing 5 and drawing 6 , respectively. Drawing 5 and drawing 6 are graphs 
which show the relation of the etching time and element concentration (count per unit time amount) in 
Auger electron spectroscopy, and element distribution [ in / in drawing 5 / a record section ] and 
drawing 6 are element distribution in a non-record section. 

[0102] The comparison with drawing 5 and drawing 6 shows that Sb and aluminum were mostly mixed 
to homogeneity by laser-beam exposure. By the way, using the phenomenon which the concentration of 
the 1st record lamination element and the concentration of the 2nd record lamination element reverse by 
laser-beam exposure is indicated by said JP,2000-187884,A. On the other hand, in this invention, since 
unlike invention given [ this ] in an official report element distribution will be in the mixed state 
stabilized fairly in a laser-beam exposure part as shown in drawing 5 , sufficient preservation 
dependability is acquired. 

[0103] The multilayer optical recording disk sample of the structure shown in drawing 7 in a four or 
less-example procedure was produced, this sample — the support base 20 top — a reflecting layer 5 and 
the 1st — data layer DL-1, the transparence middle class TL, and the 2nd ~ it has data layer DL-2 and a 
base 2, and incidence of the laser beam is carried out through a base 2. Each data layer is seen from a 
laser-beam incidence side, and has the 1st dielectric layer 31, auxiliary recording layers 41 and 42, and 
the 2nd dielectric layer 32 in this order. 

[0104] The polycarbonate with a diameter [ of 120mm ] and a thickness of 1.1mm which carried out 
coincidence shaping of the groove (a depth of 40nm) with injection molding was used for the support 
base 20. In this support base 20, the record track pitch in a land groove recording method is 0.3 
micrometers. On this support base 20, each class to data layer DL-2 was formed by the spatter into Ar 
ambient atmosphere. 

[0105] The reflecting layer 5 carried out to 50nm in thickness, and set the presentation to Ag98PdlCul 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/07 



JP,2003-054135,A [DETAILED DESCRIPTION] Page 15 of 16 



T 4 

(atomic ratio). 

[0106] the 1st -- in data layer DL-1, the 1st dielectric layer 31 was made into 75nm in thickness, the 2nd 
dielectric layer 32 was made into 90nm in thickness, and each presentation was made into ZnS-Si02 
(ZnS:80-mol %, SiO2:20 mol %). Moreover, aluminum98Cr2 (atomic ratio) layer with an auxiliary- 
recording-layer 41 ithickness of 4nm, an auxiliary recording layer 42: It considered as Sb layer with a 
thickness of 6nm. Atomic ratio Sb/aluminum is 0.82 in this laminating recording layer. 
[0107] Pressing ultraviolet-rays hardening resin by La Stampa which has a groove pattern after 
spreading with a spin coat, it hardened by UV irradiation and the transparence middle class TL formed. 
In addition, this groove pattern presupposed that it is the same as the groove pattern on the support base 
20. The thickness of the transparence interlayer TL after hardening was 20 micrometers. 
[0108] the 2nd - in data layer DL-2, the 1st dielectric layer 31 was made into 45nm in thickness, the 
2nd dielectric layer 32 was made into 65nm in thickness, and each presentation was made into ZnS- 
Si02 (ZnS:80-mol %, SiO2:20 mol %). Moreover, aluminum98Cr2 (atomic ratio) layer with an 
auxiliary-recording- layer 41 ithickness of 3nm, an auxiliary recording layer 42: It considered as Sb layer 
with a thickness of 5nm. Atomic ratio Sb/aluminum is 0.91 in this laminating recording layer. 
[0109] Subsequently, on 2nd data layer DL-2, ultraviolet-rays hardening resin was applied with the spin 
coat, it hardened by UV irradiation, and the base 2 was formed. The thickness of the base 2 after 
hardening was 90 micrometers. 

[01 10] About the sample of ******, using optical disk evaluation equipment, the random signal was 
recorded in the groove of each data layer on condition that the following, and the reflection factor and 
the jitter were measured. 

[0111] Measuring condition laser wavelength: - 405nm and numerical aperture NA: ~ 0.85, record 
signal: 1-7 modulation (0.13 micrometers of bit length), record linear- velocity : 1 1 .4 m/s, playback linear- 
velocity:6.5 m/s, the value shown in the record power.table 3, and playback power:0.5mW[01 12 — ] The 
width of face of a head pulse set width of face of 0.6T and the other pulse to 0.5T using the binary pulse 
train from which, as for record pulse strategy, the pulse number of nT signal is set to n-1. That is, 2T 
signal was made into the pulse number 1, 8T signal was made into the pulse number 7, and power 
between pulses was taken as the above-mentioned playback power. 

[01 13] A measurement result is shown in Table 3. In addition, the jitter shown in Table 3 is a clock 
jitter, this clock jitter - a regenerative signal - a time interval analyzer (YOKOGAWA ELECTRIC 
CORP. make) - measuring - "the fluctuation (sigma) of a signal" ~ asking ~ a detection width of 
window - Tw ~ carrying out - sigma/Tw (%) 

It was alike and computed more. If a clock jitter is 10% or less, it can be said that it is satisfactory to a 
signal quality. 
[0114] 
[Table 3] 

& 3 













(mm 




w 


DL-1 


3.5 


10,7 4.2 


9.5 


DL-2 


7.0 


11.3 4.6 


9.3 



[01 15] As shown in Table 3, the reflection factor before record (non-Records Department) is almost 
equal in both the data layer, and its all are fully as high as 10% or more. Therefore, both the data layer of 
the output of servo signals, such as a tracking error signal, was fully high. Moreover, both the data layer 
is a High to Low type, the reflection factor is falling to about 4% at the Records Department, and it has 
become high [ a regenerative-signal output ] at about 60% being enough of a modulation factor. 
Moreover, in case it records on both the data layer, by record pulse strategy's considering as the same 
thing, and controlling only record power, also in which data layer, a jitter becomes 10% or less, and the 
good signal quality is acquired. 
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